INTRODUCTION
Measurement of volatile species in soil gases is often used in geochemical exploration for buried or blind ore deposits. Anomalies in concentrations of various volatile species detected in surficial soil gases may result from chemical reactions that occur during the process of weathering of ore and gangue minerals. However, interpretation of these anomalies is not always straightforward. For example, soil moisture and high concentrations of carbon dioxide in a soil gas sample may affect the concentrations of helium measured (Hinkle and Ryder, 1987) . Meteorological changes also affect the concentrations of gases measured (Reimer, 1979; McCarthy and Reimer, 1986) . Hinkle and Ryder (1988) determined that soil and air temperatures have the greatest affect on concentrations of helium and carbon dioxide in the semi-arid environment of Denver, Colorado. The purpose of this study was to determine which meteorological conditions affect concentrations of helium, carbon dioxide, oxygen, and nitrogen in soil gases in a nonmineralized area in a more humid environment. Reston, Virginia, was selected for this study because it receives slightly more than twice the amount of rainfall as Denver (90-100 cm per year compared to 35-45 cm per year). The study was carried out in a wooded area on the grounds of the U.S. Geological Survey in Reston, from September 28, 1987 , to October 7, 1988 This report lists the sampling and analytical methods used in the study and the meteorological and gas concentrations measured. The report does not provide an interpretation of the results of the measurements.
SAMPLE COLLECTION AND ANALYSIS
Samples were collected (1) from a hollow probe driven 0.75 m into the ground, and (2) from a clear plastic hemisphere emplaced on the ground surface adjacent to the probe. The hollow probe used in this study was described by Reimer and Bowles (1979) and has been widely used in collecting soil gas samples. Use of the clear plastic hemisphere was described by McCarthy (1972) .
The hollow probe was driven 0.75 m into the ground by means of a sliding hammer attached to the shaft of the probe. After it was driven into the ground, the probe was fitted with an air tight cap and septum for withdrawal of the soil gas sample. A PVC pipe was placed over the probe and cap, and the pipe was covered with an inverted plastic beaker to protect the probe from the weather. A small plastic tube about 5 mm in diameter was implanted in the top of the hemisphere for removal of the soil gas sample, and a plastic beaker was placed over the top of the tube to prevent rain and snow from entering it. Soil was packed around the base of the hemisphere. The air in the hemisphere was primarily surficial soil gas, but also contained atmospheric air which entered through the 5-mm open tube. Both the probe and the hemisphere were left inplace for the duration of the study.
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Before removal of the first sample, 10 ml of air were withdrawn from the probe to remove air introduced when the probe was emplaced in the ground; 10 ml of air were also removed from the probe whenever the rubber septum was changed, approximately every 4 months, to remove air introduced during this operation. All soil gas samples had equilibrated for a minimum of 24 hours before collection. Samples were collected from the hollow probe by inserting the needle of a syringe through the septum in the cap and withdrawing 10 cc of the soil gas. Samples were collected from the hemisphere by withdrawing 10 cc of the surficial soil gas through the hollow tube in the top of the hemisphere into the syringe. The soil gas samples were transferred to evacuated blood sampling tubes for storage, by inserting the needle of the syringe containing the gas sample through the rubber cap of the evacuated tube and allowing the sample in the syringe to be drawn inside. The needle hole was covered with silicone glue. Soil gas samples can be stored in these evacuated tubes for as long as 2 months without leakage (Hinkle and Kilburn, 1979) .
Barometric pressure was measured by a barometer located inside the building. Air temperature and relative humidity were measured by thermometer and humidity gauge outdoors. Soil temperature was measured by a metal dial-type thermometer, with the tip of the thermometer stem buried at 20-cm depth in the ground adjacent to the probe. Soil moisture was measured indirectly, as amounts of rain and snowfall. Rainfall was measured by a rain gauge attached to the plastic pipe protecting the probe. The depth of snow lying on the ground was measured with a ruler.
Gas in the vials was removed by injecting a volume of air equal to the volume of the vial into the vial and removing the mixture of air and soil gas. The samples were analyzed for helium using mass spectrometry (Reimer and Denton, 1978) . Standard samples of air containing known concentrations of helium were run several times per day to insure stability of the instrument. Concentrations of helium were reported as differences compared to the concentration of helium in air; these differences were positive or negative, depending on whether the measured concentration was above or below the concentration of helium in air (5,240 parts per billion) (Glueckhauf, 1946; Oliver and others, 1984) . The reproducibility of determination was 20 to 30 ppb above or below the concentration of helium in air. The tubes used for sample storage were approximately 80 percent evacuated. They contained a residual concentration of helium, introduced during the manufacturing process, that was the same for all the tubes in each lot produced by the manufacturer. This residual helium concentration was measured and subtracted from the raw measurement of helium in soil gas.
Samples were analyzed for carbon dioxide, oxygen, and nitrogen using gas chromatography; operating conditions for the gas chromatograph are shown in table 1. Concentrations of carbon dioxide, oxygen, and nitrogen were measured compared to standard curves, and are reported as volume percents of the total gas sample. Standard samples containing known concentrations of C02, 02, and N2 were analyzed several times per day to insure stability of the instrument.
DESCRIPTION OF DATA TABLES
Data from the analyses were entered into an IBM personal computer and stored on disks, using STATPAC programs developed for personal computers by the U.S. Geological Survey (1986) . Data for all measurements obtained during the study are listed in table 2.
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